were also prepared. The antimicrobial activity of some of the synthesized compounds was tested.
Introduction
Condensed triazoles exhibit a range of pharmacological activities such as mitotic [1] , hypotensive [2] , CNS stimulant [3] , antinflammatory [4, 5] and analgesic activities [6, 7] . In connection with our investigations of novel polyfunctional heterocycles [8] [9] [10] [11] , we report here facile syntheses of the title compounds using 4H-pyran as starting material. Such compounds could possess interesting and useful biological properties.
Results and Discussion.
Treatment of 2-amino-4-(4'-chlorophenyl)-3-cyano-4H,5H-pyrano [3,2-c] [1] benzopyran-5-one (1) [12] with triethyl orthoformate in acetic anhydride at reflux afforded 4-(4'-chlorophenyl)-3-cyano-2-ethoxymethyleneamino-4H,5H-pyrano [3,2-c] [1]benzo-pyran-5-one ( 2) [12] . Hydrazinolysis of the latter in ethanol at room temperature yielded 9-amino-7-(4'-chlorophenyl)-8,9-dihydro-8-imino-6H,7H- [1] Refluxing compound 3 with triethyl orthoformate afforded the [1, 2, 4] triazolo [1,5-c] pyrimidine 4a, while with acetyl chloride or chloroacetyl chloride compounds 4b and 4c were formed, respectively. Reaction of 3 with ethyl cyanoacetate and diethyl oxalate afforded the heterocycles 4d and 4e, respectively, while with benzoyl chloride the 2-phenyl derivative 4f was obtained (Scheme 1). Structure 4 was established by spectral data and analogy with our previous work [9, 10] . When 3 was treated with methyl chloroformate for 30 min, the methoxycarbonyl derivative 5a was formed, while heating of 3 with methyl chloroformate under reflux for 6 h afforded [1, 2, 4] triazolo [1,5-c] pyrimidine 5b via elimination of methanol from 5a. The structure of 5b was supported by an independent synthesis from 5a and ethanol under reflux for 5h. When 3 was treated with ethyl chloroformate an intermediate bis (ethoxycarbonyl) derivative was formed, which eliminated ethanol to furnish the ester 5d. Treatment of 3 with carbon disulfide in alcoholic potassium hydroxide solution [9] gave the 2-thione derivative 5c (Scheme 2). Interaction of 3 with ethyl chloroacetate in methanolic sodium methoxide afforded the triazin-3,14-dione derivative 6. The alternate structure 7 was excluded on the basis of spectral data [13, 14] . Based on the reaction conditions (sodium methoxide) structure 6 is thought to result from the initial formation of a sodium salt on the less basic imino nitrogen atom, which cyclizes into 6 [13] , with elimination of NaCl and EtOH (Scheme 3). The IR spectrum of 6 showed a characteristic C=O absorption band at 1650 cm -1 , whereas if structure 7 were correct, one would expect an absorption band for the carbonyl band at a higher frequency than that observed for 6 [13, 14] . The 1 H-NMR spectrum revealed a singlet at δ 4.95 ppm, characteristic for the methylene proton.
Scheme 3
The reaction of 3 with aromatic aldehydes gave pyrimidines 8 (Scheme 3) instead of the anticipated formation of triazolopyrimidines such as 4f [14] . The proposed structures of 8 were also supported by the spectral data.
Antibacterial activity
Newly synthesized compounds 1, 2, 4c-e, 5d and 8e were screened in vitro for their antimicrobial activities against Gram positive bacteria Staphylococcus aureus (NCTC-7447), Bacillus cereus (ATCC-14579) and Gram negative bacteria Serratia marcesens (IMRU-70) and Proteus merabitis (NTCC-289) using the paper disk diffusion method for the antibiotic sensitivity technique [15] . The tested compounds were dissolved in N,N-dimethylformamide (DMF) to obtain a 1 mg/mL solution.. The inhibition zones of microbial growth produced by different compounds were measured in millimeters at the end of an incubation period of 48 h at 28 o C. DMF alone showed no inhibition zone.
An ampicillin standard (25 µg) was used as a reference to evaluate the potency of the tested compounds. The results are illustrated in Table I . 
Antifungal activity
Newly synthesized compounds 1, 2, 4c-e, 5d and 8e were screened for their antifungal activity against two species of fungi, Aspergillus ochraceus Wilhelm (AUCC-230) and Penicillium chrysogenum Thom (AUCC-530) using the paper disk diffusion method [16] . The tested compounds were dissolved in DMF to get a 1 mg/mL solution. The inhibition zones were measured in millimeters at the end of an incubation period of 48h at 28 o C. A standard of mycostatin (30 µg) was used as a reference and the results are shown in Table II . 
14-(4'-Chlorophenyl)-13H,14H
- [1] benzopyrano [3',4':5,6] pyrano [3,2- benzene (30 mL) was refluxed for 6h to give 4a (78% yield); IR: 2940 (CH stretching), 1720 (δ-lactone C=O). 
14-(4'-Chlorophenyl)-2-methyl-13H,14H[1]benzpyrano[3',4':5,6]pyrano[3,2-e][1,2,4]-triazolo[1,5-c]-pyrimidine-13-one

14-(4'-Chloromethyl)-2-cyanomethyl-13H,14H
- [1] benzopyrano [3',4':5,6] pyrano [3,2- 
14-(4'-Chlorophenyl)-2-ethoxycarbonyl-13H,14H
- [1] benzopyrano [3',4':5,6 ]-pyrano [3,2- 
14-(4'-Chlorophenyl)-2-phenyl-13H,14H-[1]benzopyrano[3',4':5,6]pyrano[3,2-e]-[1,2,4]triazolo-[1,5-c]pyrimidine-13-one
Methyl N-[7-(4'-chlorophenyl)-8-imino-6-oxo-6H,7H
- [1] benzopyrano [3',4':5,6] 
14-(4'-Chlorophenyl)-2,3-dihydro-2H,13H,14H
- [1] benzopyrano [3',4':5,6] pyrano [3,2- 239 (3.4), 186 (1.0), 121 (11.0) , 92 (6.5), 75 (12.7). Chlorophenyl)-2,3-dihydro-13-oxo-2H-13H,14H - [1] benzopyrano [3',4':5,6 ]-pyrano [3,2-e] - [1, 2, 4] triazolo [1,5-c] 
14-(4'-
Ethyl 14-(4'-chlorophenyl)-2,13-dioxo-2,3-dihydro-2H-13H,14H
- [1] benzopyrano- [3',4':5,6 ]-pyrano [3,2-e] [1, 2, 4] triazolo [1,5-c] 
15-(4'-Chlorophenyl)-3,4-dihydro-2H,-14H,15H
- [1] benzopyrano [3',4':5,6] pyrano [2,3-d] 
